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Abstract. The distribution of zonal soils from Jijia’s upper catchment is the result of the development
in time of all soil forming and evolution processes. The problems regarding the soil cover and its
capitalization become often „complicated”, being constantly subjected to the land use. For this paper,
was used the methodology for establishing classes of land use based on the Romanian System of Soil
Taxonomy (2012) nomenclature. Based on GIS software was conducted the assessment and
classification, by statistical and spatial methods, of soil basic features in relation to the present land
use. In terms of pedogenesis, Jijia upper catchment represents an area with high complexity in relation
to the environmental variability. On the overall is confirmed the area-elevation distribution of the main
types and soil classes, marking the transition from Chernisols (through Phaeozems) to Luvisols. For
the entire basin, forested areas exceed the national average (36% of the studied zone), to these being
added the territories under constructions that occupy considerable area (11%). Regarding the land used
as arable (27%), it can be pointed out the strong capitalization of Chernisols (Chernozems and
Phaeozems), including also those located on slope conditions. Uncontrolled extensions on stable
terrains with high pedological potential creates an anthropogenic pressure on the soil background, the
arable lands being specific also to some areas with soils less favorable (Luvisols, formed and evolved
in the forest, but gradually taken into the agricultural utilization). Moreover, in this way it is noticed an
incresead percent of territories affected by landslides and other current geomorphological processes.
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INTRODUCTION
The necessity of knowing the peculiarities of soil and land use classes distribution
involves correlation with the actual geomorphological processes, emphasizing also the
interference between the soil cover and local relief.
Soil presents a continuous variability in time and space, which meets the conditions
for dynamic and intense system. Knowing the soil cover and land use general distribution on
the relief guides us to speculate the impact of all natural and anthropogenic activities on the
entire ecosystem and clearly, the effect on the sustainable process of agriculture. Being
endowed with fertility and used in means of production, the soil represents, among other
natural components as water, vegetation, climate, an essential element in determining the use
of terrain in the natural area analyzed. Thus, the soil represents the basic resource on which
evolves, not only the class of use, but also the ameliorative projects, the nature and quantity of
fertilizers, the entire agricultural technology (Florea et al, 1987).
Locating settlements in perimeters with the best soils for agriculture, uncontrolled
extension of the building area, the setup of certain civil and industrial objectives on fertile and
full productive terrains represent among the other natural processes, as landslides, intensified
rainfalls, large series of threatening for the soil quality. Therefore, the basic rule for keeping
the soil cover into a continuous productive process depends on the use to which it is put.
Evaluating these two principal factors (soil and land use) design a high interest for
management practices, which should improve the soil cover or at least maintain the structure
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for its basic purpose. R. E. White (1997) mentions that the soil quality is inferred from the
degree to which a management practice protects the soil from degradation (cause by erosion
in some cases) and from the adoption of an optimal practice within the area of interest.
Agricultural land evaluation plays an important role in the pedologic and economic
foundation of a sustainable agricultural practice and management (Smyth, Dumanski, 1993).
The intensified forms of anthropogenic terrain degradation developed this discipline of land
evaluation; the rise of human pressure determined the intense use of terrain, in an irrational
way, that lead to the installation of degradation processes (Patriche, 2003).
The aim of this paper is to analyze the general spatial distribution of soil classes and
types in the area of interest and the spatial dealing of land use, by the interference of specific
geomorphological processes on certain terrains. The correlation of the main factors with
current geomorphological processes justifies the extent on specific areas the lower quality of
soil cover due to erosion or stagnogleyzation processes.
MATERIALS AND METHODS
The present research has been carried out by applying a soil database made by
Romanian Office of Pedology and Agrochemistry, Botoşani County in 2005, covering 8
villages from Botoşani County, that merge the Jijia upper catchment (Fig. 1).
Fig. 1. Study area. Jijia upper catchment
Database was introduced in the geographical informational system, stating that each
digital map was processed by using GIS software, namely TNTMips ver. 6.9, SAGA GIS, the
entire data being updated in accordance to geographical reality. The major importance
consists in soil maps at scale 1:10000, realized according to the soil surveys conducted by
Romanian Office of Pedology and Agrochemistry for eight administrative territories, which
are included in the Jijia upper catchment, respectively Ibăneşti, Hilişeu Horia, Dersca,
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Văculeşti, Pomârla, Brăeşti, Şendriceni and Dorohoi. The maps were converted to vector
layers for executing the soil classification and spatial sharing out. The same process was
activated in achieving the map of actual land use spatial distribution, by using the raster
created on the aerial photos. Efficient handling of information was facilitated by creating
tables of attributes attached to vector layers. For example, soil map has attached tables of
attributes that characterize each area (polygon) in morphology properties and land use map
has attached tables of attributes that classifies the categories of agricultural and non-
agricultural use: arable, arable-gardens system, pastures, hayfields, vineyards, orchards
(agricultural land), shrubs, hydrophilic vegetation and forests, water lands, unproductive
lands, roads and land under construction (non-agricultural land). In order to determine the
regions affected by geomorphological processes, namely landslides, were digitized the
topographic maps at scale 1:25000 using Stereo 70 projection. After creating the digital
elevation model, it was managed the interpolation of several layers, as shading, slope, land
use for highlighting the regions affected  by landslides. The information extracted from the
geographical layers was extremely necessary in the statistical analysis of all parameters that
aim to show the correlation between the existing classes of soil and specific categories of
africultural or nonagricultural use.
RESULTS AND DISCUSSIONS
Analysis of the main variables were effectuated for the territory of interest, localized
at the transition of two physical-geographical subunits, respectively Suceava Plateau and hilly
plain of Jijia, causing through its position specific conditions position in terms of pedology.
Within the upper basin of Jijia have been identified 11 genetic soil types belonging to
eight classes of soil, being divided into taxonomic units based on subtypes and their major
subdivisions (variety of soil, soil textural species). According to the graphic bellow (Fig. 2),
the largest share in the Jijia’s catchement belong to Luvisols, occupying 40.52% (4625.44 ha)
of the analyzed surface. Are followed in terms of spatial distribution by Chernozems class
with 21.09% (2407.5 ha), then the Protisols with 16.66% (1901.61 ha). For restricted areas are
specific the following classes: Hidrisols with 2.96% (337.36 ha), Cambisols with 1.69%
(193.14 ha), Vertisols with 1.37% (156.57 ha) and Salsodisols 0.01% (1.52 ha) (Fig. 3).
Fig. 2. Percentage of soil classes in the Jijia’s upper catchement
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Fig. 3. Soil types in the Jijia’s upper catchment (re-worked after OSPA Botoşani)
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Regarding the distribution of soil types, the largest area of the basin is occupied by
Luvisols (31.62%), followed with significant values by Chernozems (18.13%) and Anthrosols
(15.69%).
Thus, the Protisols class are represented by Regosols, occupying isolated areas on the
slopes at a rate of 4.09% (466.61 ha) and Fluvisols, which are located under the main basin
and valleys of streams in the hydrographic network (Jijia, Buhai).
In the analyzed hilly area, Fluvisols are strongly affected by alkalization and
gleyzation phenomena. The Chernisols class is identified at the base level of hills, by the
presence of two genetic types, respectively Chernozems and Phaeozems; first category is
found on plateaus and slopes slightly inclined, being formed on clay soils; the second
category has a soil cover with various properties caused by local relief, but also by the distinct
lithology of the area. Overall there is a net predominance of Haplic Phaeozems and Calcaric
Phaeozems (272.61 ha), with various soil formation rocks as clays, loess and marly clays.
In the central area are encountered soils with high content of clay represented by
Vertisols, being formed on clay or gonflable clay; the surface of these soils is reduced,
respectively 156.57 hectares. Hydrisols are dispersed throughout the upper basin Jijia. From
this category, Mollic Gleysols overlapping generally the valleys represent the predominant
type. Haplic Gleysols are specific for the valleys from north and west regions, occupying
337.36 ha.
Fig. 4. Percentage of soil types in the Jijia’s upper catchment
The Salsodisols are found on 1.52 hectares as Solonetzs, being formed either caused
by parent materials, represented by salif deposits, or under the influence of highly mineralized
groundwater, which are shallow located. Anthrisols are widespread in areas that have been or
are still orchards and vineyards, which preceded the establishment work of cleaning them.
The dominant type, Anthrosols, is superimposed on the slopes moderately or highly inclined,
having soil formation rocks with fine texture (clay, marly clay), being frequently affected by
landslides and other erosion processes, totaling 1791.12 ha area or 15.69% (Fig. 4).
The factor with the most dynamic action that can influence good or bad soil
evolution is man himself. On the expansion and intensification of agriculture, man has
influenced soil formation processes and evolution of soils, one of the strongest negative
influence being felt in the current period, respectively the accelerating soil erosion on slopes
due to forest vegetation clearing, grubbing grasslands, nonagricultural technical measures,
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erosion. The Anthrosols, which are spread over an area of approximately 1800 ha,
representing about 16% of the whole surface of the upper basin Jijia, are the proof of the
intensity of these phenomena. Land use executed in a poorly way (hill-valley plowing,
overgrazing) causes increased erosion processes, which can exceed the rate of pedogenesis,
where the soil cover is evolving regression to extinction. Destruction and deterioration of
structural aggregates, forming furrows belts or large lumps represent effects of plowing when
humidity is too high or too low or other inadequate agricultural work.
Use of agricultural space is achieved by a scheme that does not have dramatic
changes from year to year. Thus, cereal plants occupy most of the arable land (corn ranks
first, followed by wheat and barley) from 27% (7131.33 ha) (Fig. 5). Of industrial plants
sugar beet stands, occupying 5-6% of arable land, followed by sunflower, flax, soy and some
herbs, relatively small areas are occupied by vineyards and orchard.
Fig. 5. Percentages of land use classes in the Jijia’s upper catchment
Reported in the catchment area studied, forest area covers about 36% (9626.87 ha),
being represented by species of deciduous, predominating oak. Given the spread of sylvan soil
areas (40%), it is confirmed that the forest was more extensive than today. Throughout the
modern economic development of Romania, especially after 1915, deforestation has risen
faster, main goal is the extension of arable land. Until 1950 there have been serious
consequences of deforestation and grubbing land, like abduct formation, rupture, depositing
materials from washing soil on bed rivers; between 1915-1950 were recorded high values of
aggressive storm, that during the warmest period of the year were large amounts of
precipitation that increased flow concentrated on the slopes, forming gullies, widening the
minor river’s bed (Ungureanu, 1993). Unproductive hillsides and meadows are used for
pasture and hay land, extending it to 13% of the territory. Since most surfaces are used for
crop production side, there is an increasing trend towards current geomorphological
processes.
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Fig. 6. Distribution of land use classes in the Jijia’s upper catchement
Correlations established between the main categories of use of current mode,
indicates the highest percentage of arable space, the uses and specific classes being the
Chernisols and Luvisols with approximately equal percentages (60%) (Fig. 7). The Protisols
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and Anthrisols are typical soils to areas covered by pasture, while the Vertisols are specific
for surfaces that are covered by arable, unproductive land and pastures.
Fig. 7. The main classes of soil reported to land use categories in Jijia’s upper catchment
Conditions of occurrence and development of landslides in area of interest are given
by the monoclinal geological structure and by the presence of a consistent and complex
network of valleys, which have one hydrogeological feature in common: the majority
landslides of medium to large depth are phreatic-fueled (Fig. 8). Improving agricultural land
slipped involves first, identifying methods of interception and discharge groundwater fronts.
In the studied area, the altitudinal range 140-200 m is the area where most landslides prone to
trigger and develop.
Fig. 8. Landslide in Hiliseu County on Jijia’s valley
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Regarding the land use classes, the use of vectors derived from TNTMips program
showed that most landslides are common in the area currently occupied by grazing or arable
land and forests, while other categories of use, such unproductive areas (cleared areas) are not
affected by these geomorphological processes (Fig. 9).
Fig. 9. Percentage of landslides according to classes of land use
Compaction is another form of land degradation, which may have natural or
anthropogenic origin. This process is characterized by apparent density values growing over
normally, while its porosity values are deficient. Natural compaction, specific also to the
Jijia’s upper catchment (Fig. 10), is due to pedogenetic factors or processes.
Fig. 10. Plateau area with grazing activity, affected by compaction in Jijia’s upper catchment
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The argillic process is the most common case, specific to sylvan soils, as Haplic
Luvisols, after which become compact, often very powerful, the lower horizons (B argic).
This natural process might be associated to the artificial one, which depends on factors as
instable soil structure, non-uniform granulometry or irrational agricultural use (Canarache,
1990).
CONCLUSION
From the effected analysis, we conclude that the digital spatialisation helps us
localize the type of soils that are specific to the area of interest and the classes of land use
integrated and developed in the Jijia’s upper catchment. By digital mapping, the database
could be manipulated resulting the correlation between the factors discussed. In addition, it is
confirmed the existence of certain soils that are taken in use by extending inappropriate non-
agricultural category, on soils where appear and evolve processes that affect not only the
activity initiated, but also the soil quality.
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